Microvascular endothelial cell activation is present in the umbilical placental microcirculation in fetal placental vascular disease.
Fetal growth restriction is associated with an abnormal umbilical artery Doppler study. A vascular disease is present in the fetal umbilical placental microcirculation. We hypothesized that the local production of factors that are injurious to microvessel endothelium is responsible for this vascular disease and that endothelial cell activation is a feature of this. Because the expression of the cell adhesion molecules is associated with endothelial cell activation, we isolated endothelial cells from the microvessels of the umbilical placenta and examined them for evidence of gene expression of cell adhesion molecules. Endothelial cells from the microcirculation of human placenta were isolated and purified with collagenase digestion and extraction with superparamagnetic beads that were coated with monoclonal antibody against CD31. Microvessel endothelial cells were isolated from the placentae of 13 women with a normal pregnancy and delivery at term and 10 placentas with umbilical placental vascular disease that was defined by abnormal umbilical artery Doppler study. Total RNA was extracted from isolated endothelial cells. The messenger RNA expressions of cell adhesion molecules (intercellular adhesion molecule-1, vascular cell adhesion molecule-1, and platelet endothelial cell adhesion molecule-1) were assessed by semiquantitative reverse transcription-polymerase chain reaction. Microvessel endothelial cells from the fetal placentae of pregnancies that were complicated by umbilical placental vascular disease showed an enhanced expression of intercellular adhesion molecule-1 messenger RNA (2.12+/-0.45 vs 0.92+/-0.25) and platelet endothelial cell adhesion molecule-1 messenger RNA (4.29+/-0.87 vs 2.41+/-0.42) in comparison to normal pregnancies. There was no significant difference in expression of vascular cell adhesion molecule-1 messenger RNA (1.55+/-0.37 vs 1.68+/-0.38). We have shown that vascular disease in the fetal umbilical placental circulation is associated with an increase in the expression of intercellular adhesion molecule-1 and platelet endothelial cell adhesion molecule-1 by microvessel endothelial cells. We postulate that locally released factors cause injury and activation to microvessel endothelial cells. In this regard, the process in the fetus is similar to that of atherothrombotic vascular disease of later life.